02/01/2006 16:56 FAX 17349946331 



BRINKS, HOFER.ET AL 



IglOOS 



IN 



Attorney Doctet No: 10541-1888 
THE UNITED STATES PATENT AND TRADEMARK OFFIC E 



Group Art Unit 3743 

Examinen Terrell L. WlcWnnQn DECLARATION OF 

. . IAIRA7BHOY ETAL MOHAN PARUCHURI 

InventonK JAIRAZBHOY. fc i al. UNDER 37 C.F.R. §1.131 

Serial No.; 10/697.839 

Filing Date: October 30, 2003 

Title: METAL FOAM HEAT SINK 

Commissioner for Patents 

U.S. Patent and Tradema* Office 

Washington. DC 20231 

Dear Sir. 

Mohan Panjchuri hereby declares that: 

1 . I am an inventor of the invention as claimed and described in the above- 

identified application. 

2. I conceived said Invention In the United States prior to March 13. 2001 . as 
evidenced by the dated signatures on the second page of the Invention Disclosure form, 
the v^ritten description In the "Description of the Invention" section of the Invention 
Disclosure form and dravWngs that are attached to and form a part ol the Invention 
Disclosure fbmi- The Invention Disclosure fom, being attached hereto as Exhibit A 

3. A prototype of the invention was made prior to the earliest of the dated 

signatures shown on the Invention Disclosure form. 

4. Thatsaidinventtonwasdaigentlywort^edonfromadateprortoMarch 13, 

2001 until thefilingdateof the instantappllcationjndudlngthefebrlcatt^n of additional 
prototypes and testing of the prototypes. 
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U.S. Serial Nx: 10/054^12 

5. All Statements made herein of my own knowledge are true and that all 
statements made on Information and belief are believed to be true; and further that 
these statements v«ere made with the knowledge that willful false statements and the 
lite are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the Unrted States Code, and that such willful false statement may jeopardi:» the validity 
of the above^ldentlflad application, and any patent issuing thereon or any patent to 
which this declaration Is dire^on. 



*^ ' Mohan Paruchuri 
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InstiuCliDns forV^^fln^etffig !tl><s ijm can bblfound in: 
OFFICE VISION (0V3 bulletin boanj S\ PIPBB: and 
Ffifd weD 9t hitp://utfww.ogGLfbfd.conVfgtf C^. Vt^TEONt 



THIS FORM IS FOR USE BY F0RdA|T0R COFKIPAIDf AND 
ALL FORD SUBSIDIARIES AND A(W»TH5 INCLUDIIM3 
JAGUAR CARS LTD., AND A8T0N MARTIN LAGON&:. 
UWITED. 
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Short Descriptive Title of Invention: 

Tliennal Management with Metal Foam Heat Sink 



FOR FGTI 
GROUP USE 
ONLY 



Att^irncy 



Docket Nuriber 



Classificaltiin 



(Note: Related to Super-Integration) 



in^^niors Full Name (Indude Middle Name): 
VhrekJairazbhoy 



Inventors OV ID: 



CPSC 
19.00 



Inventors FuH Name ((ndude Middle Name): 
Mohan Paruchur) 



I fnvemors Full Nemc (Include Middle Name): 



Inventors OV ID: 



Inventors OV ID: 



VJAIKAZH 



mhakuc;hu 



Check Employ me/il Ceisgary: 

X Salaried □ Houriy D Retired 

□ Supptemental □ Ag^itcy □ ConsuttBnt 



Job Title: 
Tech. Specialist 



Office Phone No.: 
32-38271 



I O^anizauort/eusiness Unit: 
Sj) - Visteon 



Soo. Security No. or 
Company ID No.: 
1Q0-e&-7731 



Inter-Office Mail Address: 
6TC. Rm.C-130 



Fax No.: 
32-30295 



India 



Employee of: 

X Ford Malar Company (U.S.) 

□ Fofd AHotor Company Limited (U.K.) 



□ Jaguar CaisUd. 
Other 



□ Ford'WvikeAG 



Home Post Office Address: 

31122 Pine Cone Diive. FermiogtOn Hills. Ml 



"BiPEeaiEnCoder 
AC5150BMT 



Payroll Location 
Coda: 1G01 



Department Name & Number 

Adv. Technology Development, E171 



Supervisors Nanne, Phone No., and OV ID 



Chedc Employment Category; 

X Sftleried □ Hourly □ Retired 
□ Supplemental □ Agency pconstiHant 



Job Title: 
Mfg. Engineer 



Organization/Business Unit: 
ELD-VIsteon 



Office Phone No.: 
84-51117 



Soa Security No. or 
Company ID No.: 
1$»*72-1999 



Fax No.: 
32-36295 



Citizenship: 



India 



lnter-(}ffice Mail Addrese: 
ETC, Rm. 0*130 



Employee ol: 

X Foni Motor Company (U,S.) 

a Ford Motor Company Umited (UK.) 



n Jaguar Care Ltd. 
Other 



□ Fofd-WericeAG 



Check Employment Category: 

□ Salaried □ Houriy □ Retirad 

□ Supplemental CI Agency □Consuitaitt^ 



JobTltSe: 



Crganizadon/Business Unit 



Office Phone No.: 



Soc. Security No. oi 
Company ID No.: 



Interoffice Mail Add i 



Pax No.: 



Citizenship: 



Emptoyee of: 

□ Fgjd Motor Comp? ny (U.S.) 

□ Pord Motot* CcMDpiiny LirUted (UJC) 

□ Jeguar Cara Ud. □ Ford • Werico AG 
Other 



Home Post Olfice Address: 

46036 Gainsborough Drh/e. Canton. Ml 46187 



Home Poet Office Ac dress: 



Managers Name . Phone No., end OV ID: 
Jay Baker, 84^3597. JBAKER6 



Organization Code: 
AC5150BMr 



Payroll Location 
Code: 1601 



Department Name & Number 
ATD, E171 



supenrlsors Nome, Phone No., end OV id: 
Br^nda Nation. 64-53591. BNATION 



Managers Name , Phone No., and OV ID: 
Jay Baker, B4-935g7. JBAKERfi 



Organtotron Code: 



Payrott Location 
Code: 



Department Name & Number 



Stipervieor's Name. Phone Not., and OV ID: 



Managers Name . P wne No., and OV ID: 



Please notify the FOTI Group of a change in your home address. Company location, or if you leave the Company* The addresses stated 
in thia form will be used for correspondence unless you notify the FGTI Group of a changa, 

COMPLETE THE FOLLOWING AND THE ATTACHED PAGES 

1 . What do you consider to be the new technology of the invention? 

New feature of thia technology is to uao solid metal-metal faam layered structure for heat jinking and disslpatjon. 



2. Identify the purpose/IUnction of the new technology(s} of the invention and advantages over prior technology. 
Advantage over the prior technologies are low cost and much better heat dissipation due to uttra-hfgh surface an a. 



3. Identify the devest technology, irany, of which you a/e aware. Provide copies, if available. 
Conventional solid metal heat einK. 



-RE ICEIVED 



A UG 1 3 1998 



April 9S footj (Previous edidons may NOT be used) This document contains inrorrndtion 

that is confidortllal to Ford Motor Company. 
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4. IdOfifify firsl dated recortCs) of invention. 
July 1990 



6, If the invention will be reteased for produciicn. identify modeJ and 
year. 2000MY 



5, Date a working model. devTce or procasa we s or wilt be completed. 
September 1988 



7. Weniiry a government agreement psftneish p, consorijum, or other 
company involved with conoeptlon or first bu ildmg of the im«ntion, if 
any. None ' 



e. If disclosed to non-Company personnal, identify reqpient and date. 



9. Advanced Project No., if any. 



10. Name ofrelaledTechnofogy Council, if 
any. 



11. Name of related Tschnology Fonjm. if any. 



UST ALL ATTACHMENTS: 



This box id applicable Id employees and retsroaa of Ford Motor Company and all Ford suboldlarfes and affiliatas, and to 
consultants and agency personnel assigned to work for any of those companies, 

I confimi that I am elthor an employee or retiree of, an employee of a company suppling servioes to. or a consuibirU lo Ford Motor 
Company or any of its subsidiaries ftha Ford Company^. 

In confirmadon of and in CDmpGance with obJigations I have under an emplayment agreement or another aoreementwHh the Ford 
Company and/or I'n consideration of the Ford Company dealing with this invention disclosure In accordance with tl- e provision* of the 
Patent incentive Award Program fPiAP") applicablo to ma at the date on which this invention disdosura is raeeivjd by the FGTI Group, 
and without prejudice to my statutory nghts, if any, I hereby assign^ sefl and transfidr to the FOfd Company full end exclusive nghte. 
Including copynghts and patent righls. throughout the bvorld to the invention described herein to the extent that auth nghts do not 
already vest in tne Ford company by virtue of my employment or otherwise. 

I agree to cooperate with and aid Ford Motor Company and Its subsidiaries in applying for, obtaining and enforcing i patents, copyrights 
orother lights in (he name of the Ford Company or whomever it may nominate and to do aO acts and to execute a I such documents as 
FOnJ Motor Company and Hs subsidiaries may reasonably require for such purposes. 

1 hereby consent to Ford Motor Company and its subsidiaries transmittfno to and stoivig in any computer databasiii any Infbnratlon 
contained in or rating to this Invention aisciosure and to Ihe inventSon described herein. 



READ AND UNDERSTOOD: 




Dale 



Signature of Inventor 



Si^ Kte 



Signature of Witness Date 




Signature of inventor 



Date 



MAIL TO: 

For Ford Motor Company Limited (U.K.) or Aston Martin Lagonda Limited employees, mall to: FGTI GROUP GB - 1/445 
For Ford W^e AG empJoyees, mail to: IP GROUP D-NH/DRP 

For Jaguar Cans Ltd. employees, maO to: IP GROUP G8 - 1/445, with a copy to: PATENTS AND LEGISLATION, 

JAGUAR ENGINEERING WHrTLEY 
For non-European VIsteon employees, mail to Patent Coordinator. Room B314. Electronics Technical Center, 

Dearborn. Michigan 48121 

AO other employees, mail to FORD GLOBAL TECHNOLOGIES. INC.. Suite 911 E. 1 Parklane Blvd., Dearborn, Michigan 48126 
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i b^^tRIPTION OF THE INVkN I lUN (UoM^) ^ 

Provide a wfltlen description of the invention, preferably with reference to attached prints. ?|i«lc^'es. photos, mj jor^^^^ reports, etc. 
'•-me^elcriXn 5^^^^^ a clear, complete understanding of the iiwenllon. including its operation and environmenL All 
attachments must be signed by the inventorfe). dated and witnessed. 



Heat diwlpation from power devices on electronic modules Is commonly accomplished witfi a jetal heat s^^^^ 
the bottom of the device, the heat sink Is either solid metal sheet or block witji or without fins iit the bottom. Fins 
provide more surface area for heat dissipation. Fin structures with high surface area are bulky md expensive, 
often requiring machlnrng operations for fabrication. 

The present mvention provides a 9tructure that uses metal foam instead of fins at the bottom o f the metat plate ( 
Rg 1 ). Metal fi>ams enonnous surface area, and hence high heat dissipation. Metal foarro can ilso be used 
directly as a heat dissipation means, i.e. without a metal plate or heat sink attachment Thiscorlflguration would 
be most appropriate for steady heat removal^ in which high area is desirable for heat disslpatloii, but extra heat 
capacity provided by a solid attachment to absorb short-term transients Is unrtecessary. Copper, Aluminum or any 



Other metal or alloys can be used to make the metal foam. Metal foam attached to the solid pJaCe can be made 
together or separately. The foam and plate can be same metal/alloy or different type. Metai foa m sinks are much 
cheaper than conventional high surface area finned heat sinks. 

The metal foam/plate structure can be either planar or three-dimensional with any shape desigoted to 
accommodate the heat source. The solid metal plate can be on both sides of the foam also. Th4J applications of 
this technology are not limited to electronics. It can be used In automotive radlaters for better c ooling of the 
engine. Forced air flow or liquid flow through the metal foam can Increase the heat dissipahoiii. 

Copper metal foam is preferred although Aluminum or other metals can be used. The pores cai}i be various sizes 
and the wall thickness can be varied also. Metal foam can consist of solid portion* and also wli h varying pore 
sizes. Solid portions provide heat sinking. Thin layer of thermally conductive adhesive can also be placed between 
the metal foam and the components to reduce the possibility of shorting to the metal foam. Thns technology can 
also be used to package Individual components. 

Rflure 1 shows a metal foam heat sink mounted on the bottom side of a PWB, thermally connejrted to a heat 
source ( die/component ) by thermal vias ( conventional SMT 4. The Integral metal foam heat sDik also has an 
optional solid portion for additional heat capacity, providing the additional Uiernral mass for heat spreading or 
sinking, TTie metal foam provides enormous surface area for heat dissipation at low cost. Mthough naUiral 
convection cooling is possible, best use of the high surface area is made if forced air or liquid sooling is used. 
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n SIS DisoUre of ar,ything possibly now and Invont.ve. PAGl: 



feft^ V-tefifT ShAlfe^ 
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The above undersiooa ^<S^5^/«^/_ ^ 
and wttnessed byC <^ ^^± 7^^ 
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